Introduction
Neck pain is the fourth most common cause of disability following lower back pain, depression, and joint pain (1) . Approximately half of all individuals will experience a clinically important neck pain episode over the course of their lifetimes. While it varies from one epidemiological study to another, the mean prevalence has been reported as 37% (2) . Simple conditions that are prone to accumulation such as mechanical stress, lack of muscle strength, officecomputer jobs, nonergonomic working environments, and long working hours result in neck pain being more frequently seen in middle age (3) . Cervical vertebral X-ray is the most common diagnostic tool in this circumstance; however, most of the time, the findings and the complaints of the patients do not comply with one another (4, 5) .
Osteophytes, narrowing in disc space, sclerosis, degenerative cysts, listhesis, and changes in cervical lordosis can be detected in lateral cervical X-rays (6) . Varying ranges of cervical physiological lordosis angles have been reported with different measurement techniques in the literature. The most commonly used methods are the Cobb and tangent measures (7) .
Clinicians associate the changes in cervical lordosis with the neck pain of the patient, but different reports can be found in the literature on this subject (8, 9) . Changes in lordosis can be seen in individuals with no complaints at all (4, 10) . Physiological lordosis may depend on whether the pain is acute or chronic. In Harrison et al. 's study (11) , the lordotic angle was found to be highest in the normal group and lowest in patients with chronic neck pain; furthermore, the range of normal lordotic angles was reported to be between 31° and 40°. For angles of less than 20°, McAviny et al. (9) detected a statistically significant relationship between cervical pain and lordosis angle. Grob et al. (5) did not detect any relationship between cervical lordosis changes and neck pain, reported these changes as incidental, and stated that they should not be seen as the source of pain. Helliwell et al. (8) stated that the loss of cervical lordosis could not be explained by acute neck pain and muscular spasm.
Due to a lack of clear consensus on the relationship between lordosis angles and neck pain in the literature, in our study we aimed to determine the cervical angles of our patients who were evaluated with cervical X-rays due to mechanical neck pain, and the relationship between the duration of pain and angle changes as well as that between neck disability and clinical parameters.
Materials and methods

Participants
This was a cross-sectional study conducted between March 2014 and December 2015. We evaluated 128 patients with mechanical neck pain between the ages of 18 and 75 and their lateral cervical roentgenograms. Patients with a history of cervical trauma or surgical operation; those with inflammatory rheumatic disease histories, tumoral diseases, severe osteodegenerative changes, permanent spinal and pelvic deformity (e.g., scoliosis), any disease of the cervical vertebrae that may prevent angle measurement, subacute neck pain, or active psychiatric diseases; and patients who had undergone a cervical physical therapy program in the last 12 months as well as patients currently receiving nonsteroid antiinflammatory drugs or myorelaxant drug therapies due to the present complaints were excluded from the study. Those whose cervical X-rays were inappropriate or lacking in quality were not included in the study. Two patients with severe cervical spondylosis, 10 patients currently receiving medical treatment, and 6 patients that had undergone a physical therapy program in the last 6 months were excluded. A total of 110 patients who met the criteria were included in the study and informed consent was obtained from them. Approval was obtained from the ethical committee of İzmir Kâtip Çelebi University for this study (Approval Number: 20).
Clinical evaluation
Following the evaluation of the demographic properties and medical histories of the included patients, musculoskeletal examinations were performed. The present level of pain was evaluated with a 10-cm visual analog scale (VAS) (12) . The Hospital Anxiety and Depression (HAD) scale was used for the determination of their depression and anxiety levels (13) . The Neck Disability Index (NDI), which determines disability related to cervical vertebral diseases, was administered to all patients (14).
Radiological evaluation
Cervical lateral X-rays were taken in the X-ray unit of our hospital while the patient was standing up, holding his or her head high and shoulders low, in a comfortable position. X-rays stored in the Picture Archiving and Communication Systems (PACS) were evaluated by two specialists reaching a consensus. In the evaluation of cervical lordosis, the posterior tangent method, which was defined by Gore et al. (4) and Harrison et al. (7), was used. The lordosis angle was determined by measuring the angle between the straight lines that connect the posterior edges of the C2 and C7 vertebrae ( Figure) . Angle measurement was performed using the PACS software.
The obtained data of all the patients and the data formed by the division of patients into two groups, acute neck pain (<6 weeks) and chronic neck pain (>3 months) groups, were used for statistical analysis.
Statistical analysis
The statistical analyses of the study were performed with SPSS 22.0 for OS X (IBM Corp., Armonk, NY, USA). Defining statistics were used for determining the patient characteristics; independent two-sample t-tests, Student tests, and chi-square tests were used for comparing patient groups; and the Spearman correlation test was used for correlation analysis. Results were reported as mean ± standard deviation, and P ≤ 0.05 was considered statistically significant.
Results
A total of 110 patients with a mean age of 39.22 ± 12.62 years were included in the study. Mean duration of education was 7.93 ± 4.25 years. Governmental workers and the working class (47.2%) constituted the most commonly seen occupational groups. Ninety-three patients (84.5%) consulted with a physical medicine and rehabilitation specialist first while the remaining 17 patients (15.5%) were referred to the departments of neurosurgery, neurology, and orthopedics. Upon evaluation of their medical and physical treatment histories, it was found that 63 patients (57.3%) had received a treatment comprising a combination of analgesics, myorelaxants, and topical nonsteroids before the last year. Forty-seven patients (42.7%) had not received any medical treatment. Twentyfive patients (22.7%) had undergone a physical treatment (electrotherapy + exercise) program while 16 patients had received acupuncture and manual therapy (14.5%) before the last year. Some demographical data and the summaries of clinical and radiological evaluations of the patients who were included in the study are shown in Table 1 .
In the correlation analyses between age, angle of cervical lordosis, duration of illness, disability index, and pain severity including all patients, a statistically negative correlation was detected between cervical angle and duration of illness (r = -0.630, P < 0.001), while positive correlations were detected between duration of illness and neck disability scores (r = 0.197, P = 0.039) as well as neck disability scores and pain scores (r = 0.810, P < 0.001). There was no statistically significant difference between cervical angle, NDI, or VAS (P > 0.05). The correlation analysis results are shown in Table 2 .
Those with duration of disease of less than 6 weeks were classified as having acute neck pain (Group 1) and over 3 months as having chronic neck pain (Group 2). There was no statistically significant difference between the age, sex, education, or occupation distributions among the two groups (P > 0.05). Furthermore, there was no statistically significant difference between the diagnoses of the patients (P > 0.05). The general properties of the groups are given in Table 3 .
The mean cervical lordosis angle was 28.11 ± 6.25 degrees in the acute neck pain group and 18.60 ± 6.79 degrees in the chronic neck pain group. The cervical angle of the acute neck pain group was statistically significantly higher than that of the chronic neck pain group (P < 0.05). Though not statistically significant, the mean severity of pain score was higher in the acute pain group than the chronic neck pain group (P > 0.05). The mean neck disability scores of patients with chronic neck pain were higher than those of the acute neck pain group; however, no statistically significant difference was detected (P > 0.05). There was no difference between the groups in terms of the number of patients whose HAD-A and HAD-D scores were below and above the threshold (P > 0.05). The comparison of the evaluation parameters of the groups is shown in Table 4 .
Discussion
In our study, we determined that the cervical lordosis angle decreased with increasing duration of disease, patients with higher pain scores had more severe disability, and that disability increased with the duration of disease. We detected that the cervical lordosis angle was significantly lower in chronic neck pain patients when compared to acute patients. There is a lordotic curvature in the cervical area that is considered either physiological or normal (15) ; however, the normal range of this physiological curvature is still unclear. Different angle values or kyphotic curvatures may be detected in asymptomatic individuals. In the literature, a wide range of values is given for normal cervical lordosis. Angles between 16 and 40 degrees have been reported as normal with the posterior tangent measurement method (4, 11, 16) . In Gore et al. 's study of 200 asymptomatic individuals between the ages of 20 and 65, where they used the posterior tangent method between C2 and C7, segmental kyphosis was detected in 9% of the patients while the mean cervical angle was determined to be 23 degrees (4). Owens and Hoiris reported this angle to be 22.3 degrees based on their series of 113 patients (17) . After evaluating 186 neck pain patients' X-rays, Wiegend et al. (18) detected this angle to be 18 degrees. In 160 patients without neck pain, Erkan et al. (19) determined this angle to be 18.2 degrees. In our study, the mean cervical lordosis angle of 110 patients as calculated by the posterior tangent method was found to be 23.1 degrees while segmental kyphotic change was not detected.
In determining the cervical lordosis angle, the most commonly used methods in studies are the Cobb and tangent methods (5) . Both methods have high reliability in the evaluation of lordosis. In the Cobb angle measurement, the usage of the lower end plates of the vertebrae causes the result to be affected by degenerative changes and it is insufficient in showing the internal changes in the curvature. The standard error rate of the tangent method is lower; therefore, it yields more accurate measurement results than the Cobb technique (7). The standing or sitting position of the patient, pelvic tilt, and the position of the head during filming may affect the cervical spinal curvature (4, 8, 20) . For this reason, in order to get an accurate measurement, the patient must be filmed in neutral posture and the patient's head must also be in a neutral position (20) . Therefore, in our study, we preferred using the tangent method in the global evaluation of the cervical spinal angle, evaluating the results with two specialists who reached a consensus and filmed with the standard X-ray method in the studies.
The biochemical changes resulting from the increase of age-dependent degenerative changes cause a decrease in disc height, cause changes in the disc geometry, and affect cervical curvature. In their study of 1230 healthy volunteers, Yukawa et al. (21) showed that the lordosis angle increased with age. Grob et al. (5) determined that the cervical curvature angle increased with age in females rather than males. In their study of 762 volunteers, Kumagai et al. (22) reported that the cervical lordosis angle increased with age in females exclusively. In our study, there was no statistically significant correlation between age and angle measurements.
We did not detect any relationship between cervical lordosis angle and disability index or pain scores.
However, we determined that the lordosis angle decreased with the increasing duration of pain. In their study of 107 volunteers, Grob et al. (5) did not determine any relationship between neck pain, clinical parameters (duration, frequency, severity, spreading of pain, sensorymotor problems, disability), or the cervical total curvature angle and segmental angle analyses. In their patient groups classified by sex, Kumagai et al. reported that there was no significant relationship between C2-C7 cervical lordosis angle and neck pain. McAviny et al. (9) detected a significant relationship between neck pain and angles less than 20 degrees. They also stated that angles higher than 40 degrees and lower than 20 degrees create a tendency towards cervical complaints. Harrison et al. (11) determined the lordosis angle to be highest among the healthy population and lowest among patients with chronic neck pain. Our findings are similar to the studies in the literature.
The insufficient number of patients is the greatest limitation of our study. Further extended studies with larger sample sizes will yield more significant and reliable results. Also, only patients with neck pain were included in our study due to ethical concerns, and we were not able to compare our patient groups with individuals without neck pain. The fact that we did not do sex-based evaluations is another limitation. The strengths of our study include a comprehensive study assessing the relationship among the psychological state of the patients, their disabilities, and cervical spine angles. In this respect, to our knowledge this is the first such study.
In conclusion, cervical lordosis was seen to decrease and disability was seen to increase with duration of disease. As expected, the disabilities of patients with higher pain scores were found to be higher. While there was no significant relationship between cervical lordosis angles and pain and neck disability indexes, we think that further studies with larger sample sizes are necessary to validate these findings. 
